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Fire Protection Gate and Correlated Fire Protection Inset 

The present invention refers to a fire protection gate respectively door with the fea- 
tures of preamble of claim 1, as well as to a correlate fire protection insert, according to pre- 
5 amble of claim 13. 

The fire protection requirements of fire protecting elements are classified in fire resis- 
tance categories, according to DIN 4102, Part 5. The fire resistance capacity of a fire pro- 
tecting gate is determined based on the duration, at which at a certain temperature increase 
on one side of the fire protection hate, the other "cold" side of the fire. The fire protection 

10 requirements of fire protecting elements are classified in fire resistance categories, accord- 
ing to DIN 4102, Part 5. The fire resistance capacity of a fire protecting gate is determined 
based on the duration, at which at a certain temperature increase on one side of the fire pro- 
tection gate, the other "cold" side of the fire protection gate remains under a defined thresh- 
old temperature. These fire resistance categories are also valid for fire protection gates. The 

1 5 duration in minutes until the threshold temperature is being attained on the cold side, is des- 
ignated the resistance time. This determines the classification in the different fire resistance 
categories. A classification of a fire protection gate in fire resistance category T30 implies in 
a minimum resistance time respective of T60 and T90, a 60 minutes and 90 minutes resis- 
tance time. During these resistance times, it must be insured that the room-closing effect of 

20 the fire protection gate is guaranteed, i.e. during these times, no flame may exit the gate on 
the side opposite to the fire, resulting from combustion of the firing load, i.e. organic bind- 
ing agent. 

As a consequence of the fire protection requirements relative to fire protection doors, 
as mineral wool insulating material for inserts of fire protection doors, predominantly rock 

25 wool is being used, in view of its high temperature resistance, who melting point according 
to DIN 4102, Part 17, should be around 1.000 °C. Usually this type of rock wool is being 
produced pursuant to the so called nozzle blowing process or with external centrifixgation, 
for example the so called cascade centrifiigation process. The fibers thus produced normally 
present, according to their usage, an average geometric diameter above 4 to 12 ^m, so that 

30 these fibers - compared to fiber of traditional glass wool - are relatively coarse. Glass wool 
fibers, on the other hand, according to these, feature an average geometric diameter in the 
range of 3 nm until 6 ^m. In the case of rock wool, however, as a result of the production 
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pursuant to the nozzle blowing process or with external centrifugation, forcibly a large por- 
tion of non fibrillated material in form of coarser fiber components results in the form of so- 
called "beads" with a particle size of at least 50 |iim in the insulating material and commonly 
with a portion from 10 to 30% of the fiber portion of the insulating element. This compara- 
5 bly high bead portion participates of the weight of said insulating element, but does not con- 
tribute in any way to the desired insulating effect of the insulating element. 

As binding element, for rock wool fibers, normally a phenol-formaldehyde resin is be- 
ing utilized, which is being integrated into the fire protection gate as organic material, the 
so-called fire load. The content of binding agent which is required for the structural stabili- 

10 zation of the soft rock wool fleece for the formation of a solid plate of agglutinated rock 
wool, at fire protecting units is normally below 1 weight % (dry, referred to the fiber mass). 
Based on the coarse fiber structure of conventional rock wool, as compared to conventional 
glass wool, to form fire protection insets, high gross densities are needed, in order that the 
desired insulating effect may be attained. The gross density of such rock wool insets, ac- 

15 cording to the fire resistance category, is for example 120 kg/m^ until 230 kg/m\ 

Such high gross densities, required to attain the desired insulating effect, at a given 
thickness of fire protection units for fire protection gates directly result in too heavy gate 
weights. In addition, a large density also forcibly implies that - considered on an absolute 
basis - a relatively large amount of binding agent and, consequently, fire load, is being in- 

20 troduced in the fire protection gate. 

Since the thermal insulating effect of said rock wool inset, with predetermined thick- 
ness, separately is frequently insufficient to attain a required fire resistance category, it is 
often necessary to provide additional fire protection means, which, in the event of a fire, in 
consequence of the correlate temperature increase, liberate physically and/or chemically 

25 bound water, thus rendering slower the temperature increase. Such fire protection means 
may be applied in different layers, as is known from EP 0 741 003, or are integrated in the 
rock wool material specifically, as known from EP 1 097 807. 

The high gross densities of the conventional rock wool materials, used for the fire pro- 
tection insets, result not only to correspondingly high weights of the insets and, therefore, 

30 also of the fire protection gates, but additionally they imply in that as a result of their sur- 
face extent, during the manipulation, eventually during the introduction into the fire protec- 
tion gate, the insets are exposed to high flexing loads due to their specific weight, featuring 
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a trend to delaminate when being raised or even forming fissures. Therefore, an extremely 
careful manipulation of these fire protection insets is required, which has unfavorable results 
vis-a-vis a rational production. This mechanical instability of the inset evidences, as a con- 
sequence, that the procedure of introducing the inset into the gate box at many fire protec- 
5 tion gate manufacturers is the only procedure, which so far could not be automatized. 

Products with high gross density are being produced by a corresponding thickening of 
the fleece which forms the respective products. Said fleece, before and during their passage 
through the hardening oven, are being compressed by the compression forces acting upon 
them, in order to adjust a predetermined form, and after elimination of said compression 

10 forces, the hardened binding means accepts the profiling task. Inside the material of the rock 
wool, quite intensive resetting forces are active, which have to be offset through the effect 
of the binding agent. The stronger the material has been compressed, the more intensive are 
these forces, i.e. according to the extent of the gross density. 

During the aging process of said rock wool material after integration of the fire protec- 

15 tion gate, however, binding forces of the biding agent may be neutralized with the passage 
of time. As a result, the resetting forces, "frozen" as it were, are being liberated and the rock 
wool inset may bulge. The forces then incident may become so intense that their considera- 
bly deform the steel plate shells of the fire protection gate, so that the gate needs to be re- 
placed. 

20 In order to be able to dominate said resetting forces at a somewhat better level, in 

normal usage procedures were undertaken according to which in front of said hardening 
oven, a pressure cylinder exposes to local pressure said not hardened rock wool material, 
when fibers are being broken, i.e. are being filled. As a result, the resetting forces are some- 
what reduced, but the consequence is that the fiber connection may be considerably dam- 

25 aged. Also the resistance of the inset will thus be affect; which may evidence unfavorable 
effects during their manipulation. 

The rupture of fibers caused by the compression cylinder is liable to result, addition- 
ally, in a considerable formation of dust, so that dust and fiber particles, as well as beads, 
during the insertion of the fire protection inset into the gate box may generate impurities at 

30 said box. These impurities may result in erroneous adjustment during welded connection at 
the subsequent welding procedures to close the gate box with the gate cover, so that com- 
plex quality controls and eventual subsequent labor will be required. 
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It is an object of the present invention to provide a fire protection gate according to 
preamble of claim 1, which eliminates the disadvantages of such fire protection gates based 
on traditional rock wool, and which is of lesser weight, and the fire protection inset should 
be reduced at least at the basis of 25% of its weight, without affecting requirements in the 
5 area of fire and operational safety. 

Especially, notwithstanding the desired weight reduction, the mechanical stability of 
said fire protection insets should be adjusted in such a fashion, so as to facilitate, on one 
side, their manipulation and, on the other side, in order to avoid the formation of resetting 
forces, resulting from a reduction of the binding forces of the binding means, as a result of 

10 the aging process, and therefore the trend of bulging of the fire protection gate. 

According to the invention, this task is being solved with the features of the character- 
istic parts of claim 1 , and convenient additional embodiments of the invention are marked 
by the features of the dependent claims. 

The fire protection gate of the invention is highlighted by a fire protection inset of at 

15 least one insulating element, at which, due to the adjusted cooperation of several factors, a 
fiber structure especially adapted for the determination of a fire protection gate is being de- 
fined and, at the same time, a high temperature resistance is being insured. The insulating 
element according to the invention features quite a fine fiber structure, resulting from the 
fact that the fibers of the insulating elements are designed for an average geometrical fiber 

20 diameter of < 4 iim. At the same time, the gross density is in the range of 60 to 130 kg/m^ 
and the portion of the binding agent, relative to the mass of the fiber portion of the insulat- 
ing elements, is 1 to 3 weight %, whereby the preferred range of the gross density at a fire 
resistance category T30 or similar is at 60 to 80 kg/m\ preferably 70 kg/m\ at a fire resis- 
tance category T60 or similar, at 80 tO 110 kg/m\ preferably 100 kg/m\ and with a fire re- 

25 sistance category T90 or similar, at 110 to 130 kg/m^ preferably 120 kg/m\ resulting in 
corresponding weight reductions of the fire protection insets according to more than 30%. 
These are gross density areas which cannot be attained for fire protection insets of conven- 
tional rock wool. Considering the temperature resistance, it is possible in the process that 
the insulating element features a point of fiision according to DIN 4102, Part 17, of > 1. 000 

30 °C. With the finely designed mineral fiber with an average geometrical fiber diameter of < 4 
|am, a fiber structure results at which, with similar gross density as with conventional rock 
wool fibers, an essentially large number of fibers is present in the structure and, therefore. 
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also more crossing points to the fiber connection. With identical binding agent used as with 
conventional rock wool, as a result of the large number of crossing points and concentration 
of binding agents at these points, there is a considerable increase of the portion of binding 
material which contributes to an agglutation, resulting in a fiber connection with results in a 
5 comparably more rigid configuration of a hardened mineral fiber plate. From the reduced 
gross density of 60 to 130 kg/m^ there results, therefore, for the fire protection inset accord- 
ing to the invention, with similar density as conventionally used, there results directly a 
more reduced fiber mass. In this way, with identical absolute organic fire load, i.e. binding 
agent applied, correspondingly a large relative binding agent portion may be adjusted, with 

10 the consequence that the plate will become comparably more rigid. On the other side, with 
the insulating plate of the invention, a predetermined rigidity and stability may also be at- 
tained with a comparably lower absolute binding agent application, again resulting the fire 
load applied, normally introduced by means of the normally organic binding agent. At the 
same time, as a consequence of the fine fiber structure, the portion of air essential for the 

15 insulating effect inside the insulating element, resulting in a corresponding increase of the 
insulating effect. 

As a consequence of adjusting the alkali/earth alkaline-mass relationship to a value of 
< 1, there results a relatively high temperature resistance to meet the requirements of the 
normative fire resistance categories or similar provisions of mineral fibers of the insulating 

20 element according to the invention. 

Due to synergistically cooperation measures according to the invention, there results, 
thus, a fire protection gate which, as a consequence of the reduced gross density of the fire 
protection inset is highlighted by a more reduced with, with outstanding insulating proper- 
ties, with at least comparable rigidity and high temperature resistance. In principle, the in- 

25 vention creates a symbiosis between glass wool and rock wool and combines, thus, ade- 
quately their advantageous properties, the insulating element being applied upon a fibrous 
structure, similar to glass wool, presenting, however the advantages of high temperature 
resistance of conventional rock wool. As a consequence of the higher fiber fineness, it is 
thus possible to attain a certain insulating effect with identical geometry with considerably 

30 reduced gross density than with traditional rock wool, and this results, therefore, in corre- 
sponding economies of material vis-a-vis conventional fire protecting insets. 
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In addition, during the production of the insulating elements for the fire protection 
gate it is possible to work with considerably lower compression rate, so that also minor re- 
setting forces have to be "frozen". If, as a consequence of aging, there should be a progres- 
sive elimination of the binding forces of the binding agent, then in the fiber connection ac- 
5 cording to the invention, low forces are being liberated, so that a bulging of the fire protec- 
tion gate is being avoided and therefore the duration of the fire protection gate may be es- 
sentially extended, as compared to conventional fire protection gates. 

As a consequence of the improved stability in the connection with lower gross density 
and lower weight, also the manipulation of the insulating element becomes easier with the 

10 purpose of assembling the fire protection gates, since a delamination, rupture or even frag- 
mentation at the suspension of the fire protection inset is no longer to be feared. Especially 
the process step of inserting such a fire protection inset into the gate box becomes also ac- 
cessible to automatization. 

With a divided gross density, an identical relative binding agent content also implies 

15 in a division of the absolute application of binding agent, so that according to the invention 
also a far lower fire cargo is being applied upon the fire protection gate and, therefore, an 
essential contribution is being provided to attain higher fire resistance categories. Therefore, 
fire protection insets according to the invention may be produced with a larger relative bind- 
ing agent portion, since as a consequence of the fine fiber structure in connection with the 

20 reduced gross density, relatively more binding agent is available for the fiber connection, 
with simultaneous decline of the absolute binding agent content of the convention rock wool 
inset and, therefore, the fire protection inset may be adjusted correspondingly rigid with 
absolute lower binding agent portion. In other words: With the fire protection inset accord- 
ing to the invention, it is advantageously possible to create a product which - with opti- 

25 mized mechanical properties - features a lower absolute binding agent application vis-a-vis 
conventional products. As binding agent, an organic binding agent is indicated, and the pre- 
ferred range of the portion of binding agent, referring to the fiber mass of the insulating 
elements, is situated in the range of 1 to 2 weight %. 

The average geometric diameter, responsible for the fiber fineness, is determined from 

30 the frequency distribution of the fiber diameter. The frequency distribution may be deter- 
mined based on a wool sample with a microscope. The diameter of a large number of fibers 



Attorney Docket No. 2584SG-5 
Express Mail No. EV 788583237 US 

7 



is being measured and applied, resulting in an oblique left-sided distribution pattern (see 
Fig. 4 and 5). 

In a special adequate form, the mineral fibers of the insulating element are being pro- 
duced by internal centrifugation according to the centrifliging basket process with a tem- 
5 perature at the centrifiiging basket of at least 1.100 ^C. In this way, it is possible to produce, 
in a simple fashion, fibers with correspondingly low average geometric diameter, and the 
mineral wool thus obtained is practically exempt of beads, meaning the bead portion in the 
mineral wool material is < 1 %, which feature another essential advantage vis-a-vis conven- 
tional rock wool. Fiber rupture and consequent formation of dust are, thus, avoided in the 

10 best possible fashion, so that the fire protection insets according to the invention may be 
integrated exempt of problems and interference in the gate boxes. The procedure of internal 
centrifugation according to the centrifiiging test process is already known for mineral fibers, 
and expressly reference is being made to EP 0 551 476, EP 0 583 792, WO 94/04468 and 
US 6,284,684 for more details. 

15 In a specially advantageous form, the resetting forces, measured as pressure tension 

with 10% buckling according to DIN EN 826 of the insulating element, integrated into the 
fire protection gate in a fire resistance category T30 or similar represents <4 kPa, with a fire 
resistance category T60 or similar < 6 kPa and with a fire resistance category T90 or similar, 
<8 kPa. These reduced resetting forces, as already explained above, contribute for extending 

20 the duration and avoid failures due to buckling of the fire protection gates. 

In the context of the invention, it is also possible to utilize the known additional meas- 
ures, such as integration of fire protecting agent in the form of dehydrating materials, such 
as metal hydroxides, and especially aluminum hydroxide is being used. It is convenient in 
this case that these fire protection agents, integrated in the insulating element, are disposed 

25 in at least a discrete layer between the mineral fibers of said insulating element. This dis- 
crete layer is conveniently formed in plane form, being disposed parallel to the main surface 
of the insulating element, normally present in the form of a plate. Alternately, however, it is 
also possible that the distribution of the dehydrating fire protection agent is being accom- 
plished inside the discrete layers in the form of belts and/or points. It is also possible that the 

30 dehydrating substance is homogeneously distributed in the insulating element. 

Advantageously, the fire protection insets are formed of mineral fibers, soluble in a 
physiological milieu, corresponding to the demands of the European Guideline 97/69/EG 
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and/or the demands of the German Norm for Dangerous Products, Section IV, No. 22, thus 
insuring absence of dangers for the health with the fire protection insets at their production, 
processing utilization and elimination. For clarification it is adhered that references to stan- 
dards and examination requirements respectively refer to the current version of the filing 
5 date. 

Subsequently, Table 1 indicates the preferred composition of the mineral fibers of a 
fire protection inset, according to the invention, the indication being made per sections in 
weight % figures. 



Table 1 



Si02 


39 - 55 % 


preferably 


39 - 52 % 


AI2O3 


16-27 % 


preferably 


16-26 % 


CaO 


6-20 % 


preferably 


8 - 18 % 


MgO 


1-5 % 


preferably 


1 - 4,9 % 


NazO 


0-15 % 


preferably 


2 - 12 % 


K2O 


0-15 % 


preferably 


2 - 12 % 


R2O (Na20 + K2O) 


10-14,7 % 


preferably 


10-13,5 % 


P2O5 


0-3 % 


especially 


0-2 % 


Fe203 (iron 
altogether) 


1,5-15 % 


especially 


3,2 - 8 % 


B2O3 


0-2 % 


preferably 


0-1 % 


Ti02 


0-2 % 


preferably 


0,4 - 1 % 


Other 


0 - 2,0 % 







A preferred smaller range of Si02 is 39-44 %, particularly 40-43 %. A preferred 
smaller range for CaO is 9,5-20 %, particularly 10-18 %. 

The composition according to the invention relies on the combination of a high 
AbOs-content, of between 16 and 27 %, preferably greater than 17 % and/or preferably less 
15 than 25 %, for a sum of the network-forming elements - SiOi and AI2O3 - of between 57 
and 75 %, preferably greater than 60 % and/or preferably less than 72 %, with a quantity of 
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alkali metal (sodium and potassium) oxides (R2O) that is relatively high but limited to be- 
tween 10-14,7 %, preferably 10 and 13,5 %, with magnesia in an amount of at least 1 %. 

These compositions exhibit remarkably improved behaviour at very high tempera- 
ture. 

5 Preferably, AI2O3 is present in an amount of 17-25 %, particularly 20-25 %, in par- 

ticular 21-24,5 % and especially around 22-23 or 24 % by weight. 

Advantageously, good refractoriness may be obtained by adjusting the magnesia- 
content, especially to at least 1,5 %, in particular 2 % and preferably 2-5 % and particularly 
preferably > 2,5 % or 3 %. A high magnesia-content has a positive effect which opposes the 
10 lowering of viscosity and therefore prevents the material from sintering. 

In case AI2O3 is present in an amount of at least 22 % by weight, the amount of mag- 
nesia is preferably at least 1 %, advantageously around 1-4 %, preferably 1-2 % and in par- 
ticular 1,2-1,6 %. The content of AI2O3 is preferably limited to 25 % in order to preserve a 
sufficiently low liquidus temperature. When the content of AI2O3 is present in a lower 
15 amount of for example around 17-22 %, the amount of magnesia is preferably at least 2 %, 
especially around 2-5 %. 

A fire protection inset with the features as defined above, represents a component 
which may be independently marketed, which normally is being provided by the mineral 
fiber producer to the fire protection gates producers. It is highlighted by the advantages as 
20 described above, with a view to increase stability, insulating effect and fire protecting be- 
havior, such as reduced weight. 

Subsequently, preferred embodiments of the invention will be described, based on the 
drawing. The figures show: 



25 Fig. 1 section of a fire protection gate according to the invention with fire protection 

inset according to the invention, as well as 
Fig. 2 a modified embodiment of a fire protection insets with additionally integrated 
fire protection agent. 

Fig. 3 a diagram of the comparative essay in the context of a thermal conductivity 
30 essay at 400 ^'C, 

Fig. 4 a typical fiber histogram of a conventional rock wool, and 

Fig. 5 a typical fiber histogram of mineral wool according to the invention. 
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The fire protection door, generally designated with number 1 in Fig. 1, is integrated in 
a gate opening of the masonry of a fire-protected room 2, with a bottom 3 with lower shoul- 
der 4 and a cover 5, with upper shoulder 6. The framework of said fire protection gate 1 may 
be partially recognized on top at 7 and below at 8, In addition, two steel plate shells 9 and 
5 10 are provided. Inside the room 1 1, involved by said steel plate shells 9 and 10, a fire pro- 
tection inset 133 according to the invention is disposed. At 12 presents a schematic indica- 
tion of a gate closing device, which is not an object of the present invention. 

The fire protection inset 13, integrated between said steel plate shells 9 and 10 of said 
fire protection gate 1, in the exemplified case consists of a plate of mineral wool fibers, 

10 whose composition is indicated in the right column of Table 3, so that an alkali/earth alka- 
line-mass relation <1 and a fine fiber structure with an average geometric fiber diameter of 
3,2 [im is present. From this results quite a fine fiber structure of the mineral wool structure 
according to the invention, with an intimate cross linking as a consequence of the larger 
number of crossing points of he fiber connection. 

15 Figure 2 shows another embodiment of a fire protection inset 13, in which a layer 14 is 

integrated with dehydrating substance under thermal influence, in plane alignment, parallel 
to both main surfaces 15 and 16 of said insulating element, configured as a plate. As dehy- 
drating substance, especially aluminum hydroxide is being utilized. Layer 14 may be con- 
tinuous, however selectively also in the form of stripes and/or points. Instead of a discrete 

20 layer 14 in case of need also various discrete layers may be provided or the dehydjrating 
substance may also be provided homogeneously distributed. 

In an essay, a fire protection insets of traditional rock wool , integrated in a fire pro- 
tection gate and a fire protection inset, according to the invention, of a so-called large fire 
test, according to DIN 4102, Part 5, were compared, with which the preservation of fire re- 

25 sistance category T90 was tested. With identical dimensions of both fire protection gates 
with construction norm 1000 mm x 2125 mm and a thickness of 65 mm, corresponding to a 
thickness of the fire protection insets of 63 mm, the gross density of the conventional fire 
protection inset was 210 kg/m^ with a binding agent content of 0,9 weight % with an aver- 
age geometric diameter of 4,4 ^m and of the fire protection inset according to the invention 

30 of 120 kg/m^ with an binding agent content of 1,5 weight % with an average geometric di- 
ameter of 3,2 fxm. 
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After 90 minutes duration of the essay, the maximum admissible temperature increase 
of 180 K was not surpassed on the side of the fire protection gate not turned towards the fire 
at any of the measuring points, stipulated according to Norm DIN 4102, Part 5. Also at no 
point a projection of fire was notified, based on combustion of the organic fire load. 
5 The following Table 2 unites the measured values of this essay, and from the totality 

of measuring points, those were reproduced which are spatially integrated in the upper criti- 
cal area of the gate, at the points of largest temperature load. 



Table 2 



Measuring 
point 


Fire protection 
inset according to 
invention 


Conventional fire 
protection inset 


Difference 


6 


144K 


179K 


35K 


12 


142K 


170K 


28K 


13 


133K 


170K 


37K 


14 


133K 


146K 


13K 


15 


133K 


159K 


26K 



10 Table 2 features, thus, that both constructions fulfill the demands for classification 

into fire resistance category T90, which, however, in the case of the fire protection gate pro- 
vided with a fire protection inset according to the invention, is attained with a more than 
40% lighter component, as compared to a fire protection inset of conventional rock wool. 

As can fiirthermore be seen from the temperature differentials, indicated in Table 2, 

15 the fire protection gate with the fire protection inset according to the invention, offers a 
clearly improved fire resistance, so that especially another potential for weight reduction 
and economy of material is provided, as compared with a conventional fire protection inset. 

Corresponding comparable tests were also conducted for checking the fire resistance 
category T30 and T60, so that the measurement was taken after 30 minutes respectively 60 

20 minutes. The corresponding norm DIN 4102, Part 5 hereby provides a face plan for the posi- 
tion of the individual measuring points MW. Two requirements have to be fiilfilled for a 
successfiil test. The first requirement is that the measuring points MW 1-5 have to be < 140 
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K taken as average. The further requirement is that all individual values, therefore the 
measuring points 1-17, respectively have to be < 180 K. This applies to T30, T60 as well as 
the before-mentioned T90 examination. Again compared was an IM insulation material 
element (IM means inventive mineral wool) according to invention with an insulation mate- 
5 rial element made of conventional rock wool, here of the type Sillan40. The results hereto 
are shown in table 3, whereby the average value for the melting points MW 1-5 are respec- 
tively indicated in Kelvin and the individual values of measuring points 16 and 17 are also 
given, also in Kelvin. Measuring points MW 6 to 15 are not shown in the tables, however 
the requirements were still fulfilled. 

10 The IM insulation material element in these tests features a far lesser gross density 

than conventional rock wool. Therefore the gross density of the IM insulation material ele- 
ment for T30 was only 83 kg/m^, whereby the gross density of conventional rock wool Sil- 
lan40 was 147 kg/m^. The gross density of the insulation material element for T60 was 120 
kg/m^ whereas Sillan40 was 294 kg/m^. That means that the fire protection inlet with the 

1 5 insulation element according to invention fulfills the examination requirements at far lesser 
gross densities that the insulation element made of conventional rock wool (type Sillan40). 



Table 3 



20 



T30 measuring points after 30 min 

measuring points IM Sillan40 

MW 1-5 63,8 94 

16 94,1 165 

17 84 160 

Gross density IM 83 kg/m^ 
Gross density Sillan40 147 kg/m^ 



T60 measuring points after 60 min 
measuring points IM Sillan40 
MW 1-5 133 105 

16 165 158 

17 174 168 

Gross density IM 120 kg/m^ 
Gross density Sillan40 294 kg/m^ 



In a second essay, a fire protection inset according to the invention was submitted to 
25 fire essays, the so-called small fire essays according to DIN 18089-1, based as correlation 
tests on the results of large fire essays and the result of the small fire essays was compared 
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with the result of a small fire test for an admissible fire protection inset of conventional rock 
wool, and the preservation of fire resistance category T30 was examined. 

With identical outer dimensions of 500 mm x 500 mm and a thickness of 52 mm, the 
gross density of the fire protection inset of conventional rock wool is 140 kg/m\ with an 
average geometrical diameter of 4,4 ^m and of said fire protection inset according to the 
invention representing 80 kg/ni^, with an average geometric diameter of 3,2 jim. The bind- 
ing agent content is not important with this essay, since in this case by jeans of the essay 
disposition only the thermal passage through the product is being measure as decisive pa- 
rameter for the fire behavior. 

As threshold value for preservation of the criteria of fire resistance category T30, the 
permission for the fire protection inset of conventional rock wool with the mentioned di- 
mensions and densities, verifies that at the end of essays time of 30 minutes, no individual 
value of the repeatedly accomplished essays may surpass a temperature increase of 100 K at 
the side not turned towards the fire. This threshold value is resulting from the maximum 
temperature increase on the cold side of the small fire essay, accomplished, as a correlation 
essay, based on the large fire essay, successfully approved. With identical outer dimensions, 
the maximum temperature increase of the fire protection inset according to the invention, 
after 30 minutes, advantageously was only of 62 K. 

The comparative test for the classification in the fire resistance category T30 shows 
that the fire protection inset according to the present invention fulfils in an exceeding man- 
ner the threshold value requirements applicable to the admitted conventional fire protection 
inset, although with the fire protection inset according to the invention, an approximately 
40% lighter element was present, as compared with a conventional fire protection inset of 
traditional rock wool. 

The large differential of the fire protection inset according to the invention of 38 K of 
the maximum individual value of the temperature increase on the side not turned towards 
the fire therefore creates possibilities for an addition weight reduction and/or increase of the 
relative organic binding agent portion in the fire protection element according to the inven- 
tion. 

The respective composition in weight % of the conventional fire protection inset< i.e. 
formed with traditional rock wool, as well as the fire protection inset of the invention, re- 
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suits from Table 3, with both fire protection insets featuring a point of fusion of at least 
1000 °C according to DIN 4102, Part 17. 



Table 4 



Composition 


Material 


Conventional fire 


Fire protection inset 




protection inset 


according to inven- 
tion 


Si02 


57,2 


41,2 


AI2O3 


1,7 


23,7 


FezOj 


4,1 


5,6 


Ti02 


0,3 


0,7 


CaO 


22,8 


14,4 


MgO 


8,5 


1,5 


Na20 


4.6 


5,4 


K2O 


0,8 


5,2 


P2O5 




0,75 


MnO 




0,6 


SrO 




0,5 


BaO 




0,34 


Total 


100 


99,89 



5 Fig. 3 represents, in the form of a diagram, the measuring series of a thermal conduc- 

tivity essay at 400 °C above the gross density. The measurement results were determined 
pursuant to DIN 52612-1 with a so-called double-plate instrument. 

It can be seen in a simple fashion from this diagram, which potential of economy is 
feasible in connection with fire protection gates, when utilizing the mineral wool according 

10 to the invention, compared with conventional rock wool, and this is shown, for example, for 
two gross densities of 65 and 90 kg/m^. The identical thermal conducting capacity of 116 
mW/mK, which is being attained with convention rock wool with a gross density of 65 
kg/m^ is being obtained with the mineral wool of the invention already with a gross density 
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of approximately 45 kg/m^, i.e. with an economy of weight of the order of approximately 
31%. In an analog fashion, with a gross density of 90 kg/m^ of convention rock wool, with 
the mineral wool according to the invention, there is a weight economy of approximately 
33%. 

5 Finally, Fig. 4 shows a typical fiber histogram of a fire protection inset for the conven- 

tional rock wool, mentioned in the description, and figure 5 indicated such a histogram of 
the fibers of a fire protection inset according to the invention. 



